trophils. CSF protein was 0-97 g/l and glucose 2-5 mM/l (blood glucose 3.9 mM/l). Gram stain, bacterial and viral cultures, cryptococcal antigen, and acid fast staining were negative. IVIg infusion was discontinued and the patient recovered after 72 hours without antibiotics or any specific treatment. Lumbar puncture was repeated after 10 days and showed 10 ,ul lymphocytes, normal protein (0-19 g/l) and glucose (3-1 mM/l) levels.
As IVIg-therapy was considered an important mode of therapy in this young patient, it was necessary to establish whether the meningitis was associated with IVIg or coincidental.
We therefore obtained informed consent and started a challenge with WIg infusion increasing the dose from 0-1 gr/kg/day to 0-4 gr/kg/day. On the fifth day her temperature rose to 38-6'C and she developed severe headache with photophobia. Nuchal rigidity with positive Brudzinsky and Kernig's signs were again noted. IVIg treatment was discontinued and after 48 hours the fever, headache and signs of meningeal irritation disappeared. The X-linked recessive bulbospinal neuronopathy (X-BSNP) is an adult-onset hereditary motor neuronopathy characterised by bulbar symptoms, slowly progressive proximal dominant muscular atrophy, and endocrinological abnormalities.lA Generally, the age at onset of X-BSNP ranges from the third to fifth decade,' 2S and activities of daily living of most patients with this disease significantly decline within fifteen years of onset. 5 Recently, patients with X-BSNP were found to have an abnormally elongated tandem CAG repeat in the first exon of androgen receptor (AR) gene. 6 The increased number of CAG repeats in AR gene is, however, considerably variable among patients. We report a very late onset and very mild case, and the abnormal elongation in his AR gene was also mild.
An 84 year old Japanese man with no family history of any related disease, noted mild difficulty in climbing stairs when he was in his mid seventies. In 1991, at the age of 83, painful muscular cramp in the calves and difficulty in walking was more apparent, although he could ride a bicycle and work in the field. He was referred to our hospital in January 1992. A neurological examination showed diffuse muscular weakness and remarkable amyotrophy in his four extremities as well as in the truncal and facial muscles. The tongue was mildly atrophied, but there was no dysphagia. Deep tendon reflexes were generally absent and there were no pathological reflexes. Fasciculation was remarkable in his face, tongue, neck, anterior chest, arm and leg muscles, and was enhanced by mild voluntary contractions. There was neither apparent sensory disturbance, cerebellar ataxia, nor gynaecomastia. The plasma creatine kinase level was 75 IU/I (normal <110). Glucose tolerance was normal. There was no hyperlipidaemia nor liver dysfunction. The endocrinological studies showed that the steady-state level of plasma testosterone was normal but plasma oestrone and oestradiol were mildly elevated. The suppression test conducted by oral administration of fluoxymesterone for six days showed a normal suppression in plasma testosterone, luteinizing hormone (LH) and folliclestimulating hormone (FSH). Needle EMG studies showed generalised high amplitude NMU potentials with reduced NMU interference in the muscles examined. A nerve conduction study showed normal motor conduction velocities in the median and tibial nerves, but no sensory action potential in the sural nerve. A sural nerve biopsy revealed moderate reduction of large myelinated fibre density, and a muscle biopsy of the vastus lateralis showed scattered grouped atrophy, clusters of picnotic nuclear clumps, and hypertrophic fibres which often contained internal nuclei.
The number of tandem CAG repeats in the first exon of his AR gene was determined on genomic DNA obtained from his peripheral blood leukocytes, using polymerase chain reaction and cycle sequencing techniques.78 His number of CAG repeats was 40, which was the shortest in our series of patients with X-BSNP(45 cases with a range from 40 to 55; the normal range being from 17 to 24 in our series). 8 The extremely late onset of illness and well preserved function were quite unusual for X-BSNP, although diffuse muscular wasting in the limb muscles, contraction fasciculation and mild tongue atrophy of this patient suggested motor neuron disease. Moreover, absence of familial inheritance, and lack of gynaecomastia, glucose intolerance, hyperlipidaemia and liver dysfunction were incompatible with this disease. However, detection of AR gene mutations with an abnormally increased size of a polymorphic tandem CAG repeat6 clearly confirmed a diagnosis of X-BSNP. Detection of AR gene mutations is beneficial not only for the pre-onset diagnosis or carrier detection of X-BSNP69 but for the clinical diagnosis of atypical patients as seen in the present case.
This is the oldest case in terms of onset of muscular weakness, and may be the mildest in severity of symptoms so far reported. Additionally, 40 repeats of tandem CAG is the shortest in our series of 45 cases of X-BSNP. The clinical severity of this disease is known to be varied among the patients. We have shown that the number of CAG repeats in AR gene is correlated with age at onset of muscular weakness and clinical severity of the age-adjusted muscular weakness,8 suggesting that the size of an abnormally elongated CAG repeat in AR gene is one of the factors determining the clinical severity of X-BSNP, as was recently documented in fragile X syndrome'0 and myotonic dystrophy." These correlations among age at onset, clinical severity and increased size of the tandem CAG repeat were confirmed in our case.
In a majority of patients with X-BSNP, plasma testosterone, LH and FSH are poorly suppressed after oral administration of fluoxymnesterone (Morishima et al, unpublished data), in spite of a significant suppression being present in normal controls. Although the precise mechanism of the fluoxymesterone suppression on these gonadal and gonadtropic hormones is not clear, it may reflect some aspect of androgen target organ sensitivity. ' 
